Trio amino-terminal guanine nucleotide exchange factor domain expression promotes actin cytoskeleton reorganization, cell migration and anchorage-independent cell growth.
Rho family GTPases regulate diverse cellular processes, including extracellular signal-mediated actin cytoskeleton reorganization and cell growth. The functions of GTPases are positively regulated by guanine nucleotide exchange factors, which promote the exchange of GDP for GTP. Trio is a complex protein possessing two guanine nucleotide exchange factor domains, each with adjacent pleckstrin homology and SH3 domains, a protein serine/threonine kinase domain with an adjacent immunoglobulin-like domain and multiple spectrin-like domains. To assess the functional role of the two Trio guanine nucleotide exchange factor domains, NIH 3T3 cell lines stably expressing the individual guanine nucleotide exchange factor domains were established and characterized. Expression of the amino-terminal guanine nucleotide exchange factor domain results in prominent membrane ruffling, whereas cells expressing the carboxy-terminal guanine nucleotide exchange factor domain have lamellae that terminate in miniruffles. Moreover, cells expressing the amino-terminal guanine nucleotide exchange factor domain display more rapid cell spreading, haptotactic cell migration and anchorage-independent growth, suggesting that Trio regulates both cell motility and cell growth. Expression of full-length Trio in COS cells also alters actin cytoskeleton organization, as well as the distribution of focal contact sites. These findings support a role for Trio as a multifunctional protein that integrates and amplifies signals involved in coordinating actin remodeling, which is necessary for cell migration and growth.